Four split-brained subjects, two subjects with agenesis of the corpus callosum, and 14 normal subjects performed two tasks requiring responses to red or green disks, briefly presented either singly in the left visual field, singly in the right visual field, or simultaneously in both visual fields. In Experiment 1, simple reaction times to these stimuli, regardless of colour, were recorded (the Go-Both Task), and found to be faster to bilateral-redundant stimulus pairs, than to single stimuli. This so-called "redundancy gain" was much larger for acallosal or split-brained subjects than for normal subjects and exceeded the predictions of a race model, implying neural summation. Experiment 2 used the same stimuli, but subjects were required to respond only to stimuli of a designated colour (the Go/No-Go Task). Redundant target stimuli produced neural summation, while stimuli pairs that included a non-target stimulus did not. These results suggest that neural summation in the acallosal or split brain involves the convergence of response-associated activation, and that redundant sensory processes are not sufficient.
Introduction
The observation that reaction times (RTs) to visual stimuli are faster when more than one stimulus is presented is well supported [23, 26, 28] . This effect, known as the redundancy gain, has two possible explanations, probability summation and neural summation. Probability summation describes the average RT benefit that occurs when the faster of two independent processes ultimately controls the response, compared to when a single process is in operation. This has been likened to a race between the two processes, and has therefore, been termed the race model [23, 31] . Neural summation involves the combination of activation from redundant processes, so that a criterion level of activation, necessary for the initiation of a response, is reached sooner than if a single process was in operation [23] . Neural summation is implied if the observed redundancy gain exceeds the prediction of the race model.
While the redundancy gain is a reliable effect, evidence for neural summation is less so. Although race-model violations have been observed in many experiments, those pro-duced by neurologically normal subjects are usually small, at least when the task is one of simple detection or simple RT. In fact, the redundancy gain shown by normal subjects often falls well below the prediction of the race model [6, 7, 32] . By contrast, much larger race-model violations have been observed in RT data from split-brained or acallosal subjects [7, 17, 30, 32] . Paradoxically, these large redundancy gains have occurred when redundant stimuli were presented with one copy in each visual hemifield, resulting in each hemisphere only receiving a single stimulus. Furthermore, bilateral presentation of redundant stimuli seems to be a necessary condition for neural summation in at least one callosotomized subject [32] , and two commissurotomized subjects [17] , as presentation of unilateral redundant stimuli did not result in race-model violations.
The large redundancy gains shown by acallosal or splitbrain subjects occur despite the fact that these subjects show abnormally prolonged RTs to single stimuli presented in the visual hemifield that is contralateral to the response hand, relative to RTs to single stimuli presented in the visual hemifield that is ipsilateral to the response hand. This crossed-uncrossed difference (CUD) is around 4 ms in callosally intact subjects, several times longer in acallosal subjects (∼30 ms), and longer still in surgically split-brained
